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Scientific,  Engineering,  Technical  Assistance  Support 
for  the  Microelectronics  Technology  Insertion  Program  of  the  Microelectronics 

Technology  Office 

Defense  Advanced  Research  Projects  Agency 
Quarterly  Technical  Report 
For  the  Period 

1  August  1992  -  31  October  1992 


1.  Introduction 

Booz- Allen  &  Hamilton  Inc.  provides  the  Microelectronics  Technology 
Office  (MTO)  of  the  Defense  Advanced  Research  Projects  Agency  (DARPA)  with 
a  broad  range  of  Scientific,  Engineering,  and  Technical  Assistance  (SETA) 
support  imder  contract  MDA972-92-C-0029.  This  report  describes  activities 
during  the  third  quarter  of  the  first  year  of  this  contract.  The  main  programs 
supported  were  the  Microelectronics  Manufacturing  programs,  the  Transition  of 
Optical  Processors  to  Systems  (TOPS)  Program,  the  Digital  Gallium  Arsenide 
Insertion  Program,  and  the  Artificial  Neural  Network  Technologies  ( ANNT) 
Program. 

This  report  is  organized  by  Statement  of  Work  tasks.  It  describes  the  Task 
Objectives,  General  Methodology,  Technical  Results,  and  Important  Findings  and 
Conclusions  for  each  subtask,  and  includes  a  final  section  of  this  report 
concerning  contractueil,  administrative,  and  financial  considerations. 


2.  Task  3.1:  Engineering  and  Technical  Support  Services 
This  task  involved  three  subtasks: 

•  Engineering  and  Technical  Integration  and  Coordination 

•  Technical  Studies  and  Assessments 

•  Technical  Documentation. 

2.1.  Subtask  3.1.1:  Engineering  and  Technical  Integration  and  Coordination 

Task  Objectives.  The  objective  of  this  subtask  is  to  serve  as  liaison  for 
various  MTO  programs,  help  identify  and  develop  new  programmatic 
opportunities,  and  explore  pathways  for  technology  transfer. 

General  Methodology.  Booz- Allen  serves  as  a  primary  liaison  between 
MTO,  funded  contractors,  and  the  technology  community  at  large  for  the 
programs  supported  under  this  contract.  We  maintain  regular  phone  contact 
with  contractors;  conduct  on-site  visits  to  contractor  facilities;  and  participate  in 
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conferences,  workshops,  and  symposia.  Booz- Allen  monitors  contractor 
activities  through  informal  on-site  visits,  workshops,  and  regularly  scheduled  In- 
Progress  Reviews. 

Technical  Results,  Findings,  and  Conclusions.  During  the  third  quarter 
of  this  contractual  effort,  Mr.  Dan  Butler,  Booz* Allen  program  manager,  and 
other  Booz* Allen  employees  met  with  contractors  and  other  parties  involved  in 
Microelectronics  Manufacturing  and  Digihd  Gallium  Arsenide  (Ga  As)  efforts  to 
serve  as  liaison  for  MTO  and  monitor  progress  toward  each  program's  objectives. 

Microelectronics  Manufacturing  activities  included  the  following: 

•  Mr.  Mark  Connor  attended  the  Microelectronics  Processing  '92 
Conference  in  San  Jose,  California  on  21  September  1992  through  25  September 
1992.  Appendix  A  contains  a  trip  report  from  this  conference. 

•  Mr.  Graydon  Larrabee  reviewed  the  Sandia  Contamination  Free 
ManufacUiring  (CFM)  Center. 

•  Mr.  Larrabee  made  a  presentation  on  Wet  &  Dry  Cleaning  to 
Sandia  National  Laboratory. 

•  Mr.  Larrabee  attended  the  Sandia  CFM  -  DARPA  meeting. 

At  title  microelectronics  processing  conference,  Mark  Connor  attended  the 
Advanced  Techniques  for  Integrated  Circuit  Processing  n  Subconference  on 
behcdf  of  Mr.  Zachary  Lemnios.  Consideration  of  etching  issues,  especially 
magnetically  enhanced  reactive  ion  etching  (MERIE),  dominated  nearly  half  of 
that  subconference.  The  problem  of  microtrenching  was  also  discussed  and 
merited  further  research,  in  Mr.  Connor's  opinion.  Cost  and  technology  issues 
related  to  multi-chip  module  (MCM)  manufacturing  were  also  reviewed. 

Graydon  Larrabee  reviewed  the  progress  at  the  Contamination  Free 
Manufacturing  center  at  Sandia  National  Laboratory,  and  later  made  a  technical 
presentation  at  Sandia  on  silicon-wafer  cleaning.  He  also  met  with 
representatives  of  Sandia,  SEMATECH,  and  DARPA  in  Washington.  Mr. 
Larrabee  concluded  that  SEMATECH  was  driving  the  research  center  towards 
short  term,  incremental  and  improvement-type  projects,  a  position  in  his  opinion 
not  acceptable  to  DARPA  or  to  forward  looldng  American  microelectronics 
manufacturers. 

Digital  Gallium  Arsenide  activities  included  the  following: 

•  On  28  August  1992,  Mr.  Dan  Butler  visited  Lockheed  Sanders  to 
review  the  current  status  of  their  digital  GaAs  Insertion  project.  Appendix  B 
contains  the  trip  report  of  this  visit. 
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•  Mr.  Butler  attended  the  OH-58D  Image  Processor  Program  Status 
Review  in  St.  Louis,  Missouri  on  7  October  1992.  The  financial  and 
programmatic  status  of  this  insertion  effort  were  reviewed. 

•  Mr.  Kurt  Hinds  and  Mr.  Connor  attended  the  1992  IEEE  GaAs  IC 
Symposium  at  Miami  Beach  from  4  October  to  7  October  1992.  Mr.  Hinds  also 
attended  a  short  course  on  Heterojunction  Bipolar  Transistor  Integrated  Circuit 
(HBT-IC)  technology  and  applications  during  the  conference. 

In  his  position  as  contractor  liaison  between  DARPA  and  Lockheed 
Sanders,  Mr.  Butler  attended  the  Lockheed  Sanders  Status  Review  Briefing  on  the 
126B  ECM  GaAs  Upgrade.  Problems  Lockheed  Sanders  was  having  with  the  first 
set  of  TriQtdnt  chips  were  discussed  as  well  as  proposed  solutions;  it  was  noted 
that  problems  with  additional  TriQuint  chips  cotdd  jeopardize  the  DARPA 
program.  Appendix  B,  Attachment  1  contains  the  TriQuint  analysis  of  chip 
failure  problems;  Attachment  2  presents  Lockheed  Sanders'  memo  concerning 
these  problems;  and.  Attachment  3  provides  copies  of  the  viewgraphs  of 
Lockheed  Sanders’  Program  Status  Review  Briefing  and  System  Upgrade. 

Likely  candidates  for  upgrades  with  the  improved  AN/ALQ-126  were 
identified.  Even  if  the  Airborne  Self-Protection  Jammer  (ASPp  is  successfully 
completed,  the  AN/ALQ 126B  upgrade  need  not  compete  with  the  ASPJ,  since 
the  Navy  has  declared  it  does  not  intend  to  retrofit  ASPJ  into  the  rest  of  the  fleet. 
Mr.  Butler  noted  that  the  administrative  responsibility  within  NAVAIR  has 
changed.  Oversight  for  the  program  now  rests  with  Mr.  A.  C.  McMullin,  the 
deputy  director.  Program  Manager  Air-272  (PMA-272),  who  may  be  more 
sympathetic  to  a  flight  test  than  Mr.  William  Brockner,  the  Deputy  Director, 
PMA-253. 


2,2  Subtask  3.1.2:  Technical  Studies  and  Assessments 

Task  Objectives.  The  objective  of  this  subtask  is  to  provide  technical 
expertise  for  translating  microelectronics  performance  benefits  into  operational 
benefits.  This  requires  p)erforming  systems  analyses  and  providing  background 
information  on  technic^  and  programmatic  asp^ects  of  a  wide  variety  of 
operational  and  developmental  military  systems. 

General  Methodology.  Key  personnel  i::sed  a  variety  of  analytical 
methods  to  conduct  technical  stucQes  and  assessments.  Expertise  available 
within  the  team  of  key  personnel  was  supplemented  as  necessary  by  corporate 
resources  and  special  consultants,  in  order  to  provide  MTO  with  the  most  robust 
analysis  available. 
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Technical  Results/  Important  Findings/  and  Conclusions.  The 
paragraphs  below  describe  several  study  activities  initiated  under  this  subtask 
and  ^eir  associated  findings. 

Flexible/  Intelligent  Microelectronics  Manufacturing  (FIMM). 

Booz*  Allen  personnel  continued  to  provide  technical  support  to  the  efforts  of  the 
MTO  Director  and  MMST  Program  Manager  to  create  a  small/  flexible,  intelligent 
wafer  fabrication  (or  "fab")  fatuity  by  the  end  of  the  decade.  In  this  quarter, 
version  1.0  of  the  computer  model  of  dynamic  random  access  memory  chip 
(DRAM)  manufacturing  costs  was  completed.  This  model  was  constructed  from 
past  data  (1970s,  1980s,  and  early  1990s)/  as  well  as  current  forecasts,  to  project 
DRAM  manufacturing  costs  out  to  2004.  Execution  of  the  model  shows  capital 
costs  for  wafer  fabs  will  escalate  to  $2.4  billion  for  the  4  Gigabit  DRAM. 

Similarly,  development  costs  for  that  technology  node  rise  to  $1  billion  while 
manufacturing  costs  will  increase  to  $1,958  per  wafer.  This  model  illustrates  the 
importance  of  increasing  wafer  diameter.  Moving  to  200  millimeters  is  essential 
for  the  1990s  and  300  millimeters  for  the  2000s.  In  the  model,  development  costs 
were  amortized  over  three  wafer  fabs  xmder  the  assumption  that  a  company 
would  spread  manufacturing  to  multiple  worldwide  fabs.  Even  with  the 
escalating  costs  shown  in  the  model,  however,  the  DRAM  cost  per  bit  continues 
down  the  historic  learning  curve. 

Commercial  Uses  of  Artificial  Neural  Network  Technologies  (ANNT). 
At  the  request  of  the  ANNT  Director,  Booz- Allen  initiated  a  study  to  document 
current  commercial  uses  of  artificial  neural  networks.  Booz- Allen  prepared  a 
special  technical  report  that  is  currently  imder  review.  It  will  be  delivered  to  the 
ANNT  Director  early  in  the  next  quarter. 

Look  Back  at  GaAs.  The  MTO  Director  requested  an  overall  review  of 
DARPA’s  Digital  GaAs  Insertion  programs.  For  the  MTO  Program  Review  in 
October,  Booz- Allen  assembled  a  retrospective  briefing  on  the  GaAs  Insertion 
program  for  the  MTO  Director.  This  induded  retrieving  historical  presentation 
material  from  Booz- Allen’s  files  and  querying  GaAs  contractors  on  their  plans  for 
future  uses  of  the  technology.  The  GaAs  Program  Manager  adopted  this 
briefing  for  his  presentation  at  the  final  GaAs  workshop  on  20  November  1992. 
Appendix  2  contains  a  copy  of  this  briefing. 

Integrated  Circuit  (IC)  Manufacturing  Research.  In  February  1992, 

Booz- Allen  initiated  a  concerted  effort  to  study  IC  manufacturing  processes  and 
issues  to  provide  the  best  possible  support  to  members  of  MTO  staff  involved  in 
designing  a  new  DARPA  program  for  microelectronics  manufacturing.  To  this 
end,  as  described  above,  Mr.  Connor  attended  that  Microelectronics  Processing 
'92  conference.  He  began  a  review  of  the  proceedings  of  the  latest  Very  Large- 
Scale  Integration  (VLSI)  Multilevel  Interconnect  Conference  (VMIC)  conference 
as  well;  both  tasks  were  imdertaken  at  the  direction  of  the  Microelectronics 
Manufacturing  Sdence  and  Technology  (MMST)  Program  Manager. 
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Booz- Allen  believes  that  MTO  would  benefit  greatly  from  a  state-of-the-art 
special  technical  rejxsrt  on  IC  processing,  and  recommends  that  such  a  task  be 
established  with  a  completion  date  of  July  1993. 


23  Subtask  3.1.3:  Technical  Documentation 

Task  Objectives.  The  objective  of  this  subtask  is  to  provide  writing, 
editing,  production,  and  technical  document  coordination. 

General  Methodology.  The  level  of  support  required  for  this  subtask 
varies  according  to  the  needs  of  the  MTO  Director  and  the  program  managers. 
Due  to  the  rapid  tumarotind  required  for  most  documentation  produced  imder 
this  subtask,  Booz- Allen  generally  schedules  all  other  less  urgent  tasks  around 
the  generation  of  these  documents. 

Technical  Results,  Important  Findings,  and  Conclusions.  Technical 
documentation  generated  this  quarter  included  the  production  of  view  graphs 
and  briefings.  In  addition,  Booz- Allen  personnel  reviewed  articles  to  be 
submitted  for  publication,  and  the  content  of  a  Broad  Agency  Announcement 
(BAA)  for  a  new  MTO  High  Speed  Circuit  Design  Program. 

Viewgraphs  and  Briefings.  A  total  of  60  new  and  revised  viewgraphs 
were  produced  during  the  third  quarter.  Many  of  these  taskings  required  rapid 
turnaround  and  absorbed  a  signifrcant  portion  of  available  resources.  A  majority 
of  them  were  required  for  the  MTO  Program  Review  in  late  October.  Booz- Allen 
delivered  thirty  botmd  copies  of  this  review  on  19  October  1992. 

Booz- Allen  also  created  briefings  on  the  funding  history  and  performance 
of  the  Martin  Marietta  Radio  Frequency  (RF)  Hellfire  GaAs  Digital  Signal 
Processor  (DSP)  program  and  the  McDonnell  Douglas  GaAs  Insertion  OH-58D 
Image  Processor  program.  Both  these  tasks  were  performed  at  the  direction  of 
the  Digital  GaAs  Insertion  Program  Manager. 

Article  Reviews.  At  the  MMST  Program  Manager's  request,  Booz- Allen 
summarized  14  articles  that  had  been  submitted  to  the  program  manager. 

Booz- Allen  delivered  these  summaries  to  the  MMST  Program  Manager,  with 
recommendations  concerning  which  articles  merited  his  further  review.  Many 
of  these  articles  were  subsequently  published  in  die  September-October  1992 
issue  of  the  TI  Technical  Toumal. 

Editorial  Assistance.  Booz- Allen  proofread  a  proposed  MTO  Broad 
Agency  Announcement  (BAA)  for  clarity  of  substance,  as  well  as  for  errors  of 
spelling,  grammar,  and  pimctuation. 
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Special  Comments,  Implications  for  Further  Research.  The  level  of 
effort  required  for  this  subtask  had  dropped  during  the  last  quarter,  because 
most  MTO  personnel  were  at  the  DSRC  in  La  Jolla,  California,  for  most  of  July. 
During  this  quarter,  however,  demand  increased  and  was  particularly  intense 
around  the  time  of  the  MTO  Program  Review,  when  all  other  tasks  were  deferred 
imtil  the  briefing  was  completed.  Periods  of  high  demand  for  these  services  are 
expected  to  continue  throughout  the  period  of  performance.  To  ensure  rapid 
himaround,  Booz- Allen  will  continue  the  general  approach  of  scheduling  all 
other,  non-urgent  taskings  aroimd  those  requiring  rapid  turnarounds. 


3.  Task  3^  Management  and  Administrative  Support  Services 
This  task  contains  five  subtasks: 

•  Program  Planning  and  Control 

•  Facilities  and  Logistics  Support 

•  Documentation  Management  and  Control 

•  Administrative  Program  Support 

•  Transition  Plan /Scheduling/ Phasing 


3.1  Subtask  3.2.1:  Program  Planning  and  Control 

Task  Objectives.  The  objective  of  this  subtask  is  to  provide  MTO  with 
planning  and  control  assistance.  It  includes  (1)  providing  schedule  and  resource 
visibility  to  ensure  that  contract  objectives  are  being  achieved,  and  (2)  tracking 
p)erformance,  schedule,  action  items,  and  subcontracted  efforts. 

General  Methodology.  Activities  in  this  subtask  complement  efforts  in 
Subtask  3.1.1  (Engineering  and  Technical  Integration  and  Coordination)  and  are 
carefully  coordinated  to  ensure  complete  follow-through  on  action  items. 

Technical  Results,  and  Important  Findings  and  Conclusions.  IXiring 
the  third  quarter  of  this  contractu^  effort,  Booz- Allen  p>ersonnel  pjerformed 
valuable  program  planning  and  oversight  functions  for  MTO.  Much  of  this  work 
was  done  for  the  FIMM,  GaAs  Insertion,  and  TOPS  programs,  as  well  as  the  new 
High  Spjeed  Circuit  Design  Program. 

FIMM  Program.  As  previously  noted,  Booz- Allen  pjersonnel  traveled  to 
Albuquerque,  New  Mexico  to  review  the  technical  direction  of  the  SEMATECH- 
funded  CI^  Research  Center.  A  technical  presentation  was  made  at  Sandia  on 
"Cleaning  of  Silicon  Wafers"  emphasizing  the  need  to  work  on  all-dry  cleaning 
and  processing.  Meetings  were  held  in  Washington  and  Dallas  with  Mr.  Zachary 
Lemnios,  Mr.  Robert  Blewer  and  Mr.  Charles  Gwyn  of  Sandia  and  Mr.  Eugene 
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Feit  of  SEMATECH  to  move  R&D  to  leading-edge  technologies.  Considerable 
progress  was  made,  and  now  Sandia  has  all-dry  cleaning  ranked  as  a  top  priority 
program.  Nevertheless,  much  more  work  is  required  to  establish  Sandia  as  a 
world-class  CFM  research  center. 

GaAs  Insertion  Program.  Mr.  Butler  attended  a  review  at  Lockheed 
Sanders  in  late  Aug\ist.  Results  of  this  trip  are  discussed  under  Subtask  3.1.1  and 
Appendix  B.  Booz-Allen  arranged  a  classified  meeting  for  4  November  1992 
between  the  representatives  of  Lockheed  Sanders  and  the  D  ARPA  GaAs 
Insertion  Program  Manager,  and  Booz-Allen  continues  to  monitor  developments 
in  the  Lockheed  Sanders  insertion  effort 

High  Speed  Circuit  Design  Program.  Booz-Allen  staff  assisted  the  GaAs 
program  manager  to  begin  a  new  program  on  high  speed  circuit  design.  Support 
included  rendering  ted^cal  advice,  assisting  with  the  preparation  of  the  (BAA), 
and  suggesting  potential  program  names.  In  addition,  Booz-Allen  compiled  a 
database  of  names  and  addresses  of  individuals  who  were  to  receive  copies  of 
the  BAA  in  early  November. 

TOPS  Program.  Booz- Aller  personnel  assembled  a  schedule  of  TOPS 
demonstratioi\s,  informal  reviews  and  IPRs  to  assist  the  TOPS  Program  Manager 
in  planning  his  schedule  over  the  next  year.  Appendix  D  contains  a  copy  of  this 
schedule. 


3.2  Subtask  3.2.2:  Facilities  and  Logistics  Support 

Task  Objectives.  Under  this  task,  Booz-Allen  provides  the  personnel  and 
resources  to  conduct  unclassified  and  classified  technical  conferences  and 
workshops.  Our  support  includes  plaiming  and  organizing  these  meetings, 
mailing  registration  materials  and  proceedings,  and  providing  conference 
materials  and  audio-visual  equipment  for  these  conferences. 

General  Methodology.  Booz-Allen  participates  in  various  aspects  of 
conference  planning,  ranging  ft-om  limited  support  to  total  support,  as 
determined  by  the  role  of  other  participants  and  as  directed  by  MTO  staff. 
Planning  activities  include  identifying,  inviting,  soliciting,  and  registering 
participants;  locating  and  pricing  facilities  to  secure  the  optimal  location  through 
an  informal  competitive  bidding  process;  arranging  logistics  such  as  catering, 
equipment  rental,  conference  set  up;  and  providing  follow-up  as  necessary  (e.g., 
generating  notes  and  proceedings  to  document  outcomes,  thanking  participants). 

Technical  Results,  and  Important  Findings  and  Conclusions.  This 
quarter,  key  personnel  planned  the  final  GaAs  Insertion  Workshop  scheduled  for 
20  Novemter  1992,  in  Reston,  Virginia.  Invitations  were  sent  out  to  former 
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attendees  and  other  interested  parties;  the  agenda  was  finalized;  and  all  the 
necessary  meeting  room,  audiovisual,  and  catering  arrangements  were  made. 

In  addition,  Booz- Allen  has  begun  assisting  the  TOPS  and  Photonics 
Program  Manager  with  an  Optics  Review  to  be  held  from  8-12  February,  1993. 
Booz- Allen  solicited  bids,  and  identified  the  Hilton  Hotel  at  Hilton  Head,  South 
Carolina  as  the  proposed  site.  Work  on  this  task  will  be  conducted  under  the 
Optoelectronics  contract,  but  part  of  the  review  will  be  of  the  TOPS  program, 
which  is  supported  as  a  part  of  this  contract. 

Booz- Allen  also  assisted  Professor  David  Casasent  of  Camegie-Mellon 
University  in  arranging  an  invitation-only  session  for  TOPS  contractors  at  the 
1993  SPIE  OE/Aerospace  Sensing  Conference,  which  will  be  held  in  April  in 
Orlando,  Florida.  On  behalf  of  Professor  Casasent,  Booz- Allen  solicited 
information  from  the  TOPS  contractors  who  plan  to  make  presentations  at  the 
session 


3.3  Subtask  3.2.3:  Documentation  Management  and  Control 

Task  Objectives.  The  objective  of  this  subtask  is  to  coordinate  program 
documentation  activities  by  building  and  maintaining  accurate  databases  on 
programmatic  information. 

General  Methodology.  Taskings  in  this  area  are  designed  to  support 
program  planning  efforts  covered  in  Subtasks  3.1.1  and  3.2.1  and  provide  MTO 
staff  with  maximum  visibility  and  flexibility  to  manage  programs. 

Technical  Restdts,  and  Important  Findings  and  Conclusions.  This 
quarter  continued  to  see  important  progress  on  the  Financial  Tracking  System,  as 
well  as  several  smaller  databases  utilized  by  the  Microelectronics  Manufacturing 
program  manager  in  order  to  coordinate  his  programs. 

Financial  Tracking  System.  The  main  effort  initiated  under  this  subtask 
is  the  design  and  development  of  the  MTO  Financial  Tracking  System,  a 
relational  database  designed  to  track  fimds  expended  under  all  MTO  contracts. 
The  overall  objective  of  this  database  is  to  provide  MTO  staff  with  better 
oversight  on  the  expenditure  of  funds  so  that  MTO  resources  can  be  more 
efficiently  budgeted,  committed,  and  obligated.  The  database  will  also  enable 
MTO  staff  to  identify  potential  problems  or  fimding  shortfalls  before  crises 
develop.  It  will  also  register  the  receipt  of  contract  deliverables  and  track  the 
financial  information  included  in  such  reports.  When  deliverables  are  late  or 
financial  data  are  either  missing  or  incomplete,  a  letter  rep>ort  will  be  generated 
and  sent  to  the  delinquent  contractor,  following  approval  by  the  respoi\sible 
MTO  program  manager. 
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During  the  third  quarter,  data  collected  through  the  Contractor  Funding 
Status  Questionnaire  was  compared  to  data  already  collected  and  a  program  was 
written  to  merge  this  new  information  into  the  Financial  Tracking  System.  This 
information  makes  the  database  much  more  robust.  Dr.  Andrew  Yang's 
contracts  have  been  added  into  the  system  and  reports  on  the  status  of  his 
contracts  are  regularly  delivered  to  him  and  the  COTR.  Much  of  Dr.  Barbara 
Yoon's  contract  information  has  been  entered  into  the  system  as  well,  and 
Booz- Allen  staff  will  be  meeting  with  Dr.  Yoon’s  SETA  contractor  in  order  to 
procure  the  data  from  their  Contractor  Funding  Status  Questionnaires. 

Other  Document  Management  Taskings.  Other  documentation 
management  and  control  taskings  include  continued,  biweekly  updating  of  a 
point-of-contact  database  using  FileMaker  Pro  software  for  the  GaAs  and 
manufacturing  programs;  transferring  a  part  of  that  database  to  the  GaAs 
Program  Manager's  portable  Wizard  organizer;  and  organizing  the  hard  copy 
Gai^  and  manufacturing  program  files.  Finally,  as  previously  noticed, 

Booz- Allen  compiled  a  database  of  individuals  who  were  to  receive  a  copy  of  the 
BAA  93-03  announcement  for  the  GaAs  program  manager. 


3,4  Subtask  3,2.4:  Administrative  Program  Support 

Task  Objectives.  The  objective  of  this  subtask  is  to  provide 
administrative  program  support  for  the  MTO  Director,  Deputy  Director,  and 
staff. 


General  Methodology.  Many  individual  taskings  in  a  broad  range  of 
areas  were  accomplished  under  this  subtask. 

Technical  Results,  and  Important  Findings  and  Conclusions. 
Administrative  taskings  performed  during  this  reporting  period  included 
mailing  copies  of  MMST  wafer  displays  to  Air  Force  MMST  p>ersoimel;  arranging 
for,  delivering,  and  hanging  a  display  of  the  Martin  Marietta  GaAs  On-Board 
Processor  at  DARPA;  preparing  a  mailing  list  for  announcements  on  a  new  High 
Speed  Circuit  Design  Program  (see  3.2.1);  and  obtaining  various  documents  and 
information  related  to  dual-use  technologies  and  the  defense  and  civilian 
portions  of  the  federal  budget. 

3.5  Subtask  3.2.5:  Transition  Plan/Scheduling/Phasing 

Task  Objectives.  The  objective  of  this  subtask  is  to  provide  a  detailed 
Transition  Plan  outlining  the  strategy  and  methodology  for  transitioning  the 
program  support  services  performed  imder  this  contract  to  a  follow-on 
contractor. 
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General  Methodology,  Technical  Results,  Important  Findings  and 
Conclusions.  The  general  methodology  used  to  accomplish  all  taskings  was 
designed  to  ensure  complete  documentation  of  activities  and  development  of 
stand-alone,  easily  transferable  deliverables  (e.g.,  databases,  special  technical 
reports,  etc.).  The  objective  in  doing  this  is  threefold:  it  provides  MTO  with 
complete  records  and  thereby  enhances  the  ability  of  MTO  staff  to  manage 
programs  effectively;  it  causes  the  development  of  products  and  services  that  can 
be  completely  transferred  to  MTO  staff  for  direct  use;  and  it  ensures  that 
transitioning  to  a  follow-on  effort  will  be  smooth  and  efficient. 


4.  Conclusions 

This  section  summarizes  the  results  of  the  last  quarter  of  effort  under  this 
contract,  notes  any  special  problems,  and  makes  recommendations  for  future 
work. 

4.1  Special  Comments 

Booz*  Allen  supplied  a  high  level  of  support  during  the  third  quarter  of 
the  first  year  of  the  MTO  SETA  contract.  No  technical  problems  were 
encoimtered  in  these  support  efforts,  nor  was  any  significant  hardware 
developed  or  purchased. 

This  quarter  continued  to  see  significant  contributions  by  Mr.  Graydon 
Larrabee,  special  consultant  to  Booz* Allen.  He  responded  to  special  taskings 
from  the  N^O  Director  related  to  the  FIMM  program  and  reviewed  the  progress 
of  related  work  by  SEMATECH  and  Sandia  National  Laboratory.  He  also 
completed  the  first  version  of  a  computer  program  modeling  DRAM 
manufacturing  costs. 

Technical  problems  were  noted  in  two  programs  being  monitored  as  part 
of  this  contract.  First,  the  poor  performance  of  the  first  batch  of  TriQuint  chips 
for  DARPA's  AN  / ALQ-126B  Upgrade  GaAs  Insertion  Program  has  the  potential 
to  jeopardize  the  program.  Secondly,  Graydon  Larrabee  noted  that 
SEMATECHs  preference  for  short  term  goals  for  the  Sandia  CFM  is  in 
opposition  to  DARPA's  desires.  As  a  result,  Mr.  Larrabee  anticipates  his  role  in 
providing  future  direction  for  the  Sandia  CFM  program  will  be  minimal. 


4.2  Implications  for  Further  Research  and  Support 

The  computer  model  of  DRAM  manufacturing  costs  will  be  updated  and 
extended  to  cover  logic  devices.  Mr.  Larrabee  will  travel  to  Asia  to  examine 
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fabrication  facilities  in  Asian  countries  from  2  November  to  16  November  1992. 
He  will  also  attend  the  SEMATECH  CFM  Focus  Technical  Advisory  Board 
(FTAB)  meeting  on  behalf  of  the  Microelectronics  Manufacturing  program 
manager. 

Booz- Allen  personnel  will  attend  the  Government  Microcircuit 
Applications  Conference  (GOMAC  *92)  and  will  produce  presentation  materials 
for  the  FIMM  Program  Manager  for  that  conference  as  well.  The  final  Digital 
GaAs  Insertion  Workshop  will  be  held  at  Reston,  Virginia,  on  20  November  1992, 
and  Booz- Allen  will  provide  a  broad  level  of  supp>ort,  including  registering 
attendees,  overseeing  room  set-up  and  catering,  and  preparing  and  mailing  out 
proceedings.  Booz-^len  will  continue  to  monitor  the  remaining  digital  GaAs 
Insertion  projects  at  KOR  Electronics,  McDonnell  Douglas,  and  Lockheed 
Sanders.  Support  will  continue  to  be  rendered  to  the  TOPS  program  as  required. 
This  may  indude  attending  several  reviews  and/or  demonstrations,  as  well  as 
facilitating  the  involvement  of  TOPS  contractors  in  the  Optics  Review  scheduled 
for  February. 

Administratively,  the  BAA  on  the  High  Speed  Circuit  Design  Program 
will  be  distributed  to  a  mailing  list  of  150  names.  A  database  will  be  established 
for  compiling  the  evaluators'  comments  for  each  preproposal.  Similar  work  will 
be  done  for  the  HBT  program  manager's  new  BAA  as  well.  The  Finandal 
Tracking  System  will  be  extended  to  cover  Dr.  Yoon's  contracts,  and  eventually 
expand  to  cover  the  contracts  of  other  program  managers  at  MTO. 

As  noted  previously  (in  Subtask  3.1.2),  Booz-Allen  believes  that  MTO 
would  benefit  from  a  Spedal  Technical  Report  on  the  current  state-of-the-art  in 
IC  processing.  It  recommends  that  such  a  task  be  established,  to  be  completed  in 
the  third  quarter  of  1993. 
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APPENDIX  A 
TRIPREPORT 
SAN  JOSE,  CALIFORNIA 
21-25  SEPTEMBER  1992 


Trip  Report 


MICROELECTRONIC  PROCESSING  92 
San  Jose,  California 
September  21*25,  1992 

Mark  P.  Connor  attended  the  conventi(»i  at  the  request  of  Mr.  Zachary  Lemnios, 
DARPA-MTO.  The  convention  consisted  of  numerous  conferences,  several  short  courses, 
and  a  technical  exhibition.  Of  these  Mr.  Connor  attended  the  following: 

•  Advanced  Techniques  for  Integrated  Circuit  Processing  n  Conference, 

•  Rq)id  Thermal  and  Laser  Processing  Conference,  and 

•  the  Technical  Exhibition. 

The  Advanced  Techniques  for  Integrated  Circuit  Processing  n  Conference  lasted 
three  days  and  covered  the  following  topics: 

•  polysilicon  dry  etching, 

•  plasma  processing  of  materials, 

•  plasma  process  modeling, 

•  high  density  plasma  sources, 

•  integrated  sensors  and  control  strategies, 

•  multichamber  processing  and  cluster  systems,  and 

•  compound  semiconductor  device  processing. 

Several  highlights  of  this  conference  are  presented  below.  Etching  issues, 
especially  with  magnetically  enhanced  reactive  ion  etching  (MERIE),  dominated  neatly  half 
of  the  conference.  Of  the  many  issues  discussed,  the  increasing  problem  of  microtrenching 
warranted  addidtxial  papers.  See  figure  1  for  an  actual  exan^le  of  microtrenching. 
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Hguie  1.  Miootienching  Exan^le. 

Miootrenching  degrades  electrical  performance  and  exacerbates  reliability 
problems.  Chatacteristically,  it  only  is  seen  between  dense  or  adjacent  isolated  lines. 
Moreover,  it  follows  the  grain  structure  of  the  polysilicon. 

Stanford  has  been  investigating  the  formation  of  microtrenching,  and  has 
established  a  multiphase,  plasma  etch  model,  where  understanding  intrastructure  transpon 
phenomenon,  i.e.  between  lines,  is  critical.  In  general,  microtrenching  is  formed  by  ion 
reflection  from  sidewalls,  and,  to  some  degree,  surface  charges.  The  proposed  solutions  to 
the  problem  include: 

(1)  reduce  the  aspect  ratio  firom  3:1  through  the  use  of  thin  resists  on  the  order  of 
0.55  ^im; 

(2)  reduce  the  etch  rate  of  the  gate  dielectric,  possibly  using  bromine  instead  of 
chlorine;  and, 

(3)  collimate  the  impinging  ions  with  tighter  tolerances. 

A  general  ccmsensus  throughout  the  conference  was  the  trend  towards  the  use  of  the 
DESIRE  process  for  dry  etching.  The  use  of  O2  plasma  to  remove  the  photoresist  is 
desired,  even  though  it  leaves  a  sidewall  residue.  Nevertheless,  Si03/02  plasmas  have 
been  demonstrated  to  perfectly  transfer  a  pattern  at  0.275  ^m  with  no  dimensional  loss. 
Moreover,  such  plasmas  do  not  need  sidewall  passivation. 

Some  discussion  involved  multi-chip  modules  (MCMs).  Specifically,  the  cost 
drivers  in  order  of  priority  were  identified: 
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1.  quality  of  ICs  -  cost  driver  for  MCMs; 

2.  IC  testing  and  bum-in,  and  limited  IC  testing  standards  for  MCMs; 

3.  ceramic  MCM  package  —  99%  are  made  in  Japan  which  takes  ~12  weeks  to 
receive; 

4.  substrate;  and, 

5.  assembly  techniques,  e.g.  flip  chip. 

The  market  for  MCMs  appears  to  be  developing  as 

•  workstations, 

•  laptop  PCs, 

•  high  performance  PCs, 

•  portable  telecommunicadons, 

•  machines  incorporating  an  asynchronous  data  and  voice  transmission  mode  with 
high  bit  rate, 

•  cross  point  switches  (lOOMbit/s  -  2.4  Gbit/s), 

•  DSP  applications. 

To  make  MCMs  more  cost  coii^titive  with  continually  evolving  IC  technology,  one  must 
identify  high  priority  tq)plications  (subsystems)  for  which  ICs  could  not  reach  the  same 
specifications  in  a  reasonable  time  frame. 

Now,  consider  the  following  figure: 
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Figure  2.  Defect  Density  vs.  Defect  Size. 

Curve  A  in  Hgure  2  is  the  current  situation  in  MCM  manufacturing.  Curve  B  is  the  desired 
situation  which  would  eventually  eliminate  all  1.0  pn  defects.  This  transformation's 
criticality  increases  with  increasing  substrate  area.  Similar  curves  and  transformations  exist 
for  IC  manufacturing,  but  with  different  scales.  The  way  to  achieve  this  transformation 
cost  effectively  in  either  manufacturing  environment  is  through  the  use  of 
mictoenvironments.  This  is  most  facilitated  with  multichamber  processing  and  cluster 
systems. 

Anodier  interesting  highlight  was  the  discussion  about  laser  cutting  and  writing  for 
MCM  customization.  Such  a  process  allows  all  but  the  two  intercoimect  layers  to  be  fully 
customized  and  tested  from  a  semi-customized  interconnect  structure.  The  x-y  signal  layers 
consist  of  paraltel  2  mm  line  segments  which  open  up  to  the  surface  through  a  via.  Thus,  a 
bridge  can  be  made;  or,  if  a  bridge  exists,  an  open  can  be  formed.  Witii  laser  writing  or 
cutting  these  via  juntas,  fully  customized  interconnect  structures  can  be  made,  as  well  as 
low  cost  repair.  Since  cutting  is  quicker  than  writing,  one  approach  to  speed  throughput  of 
such  MCMs  in  a  high  volume  manufacturing  environment,  would  be  to  supply  the  semi¬ 
custom  interccMmect  structure  with  all  the  via  jumps  bridged.  Thus,  customization  results 
only  from  laser  cutting. 
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Yields  from  this  approach  of  99.9%  have  been  shown  with  IC  compatibility.  In 
fact,  a  demonstration  nxxlel  involved  the  Motorola  88100  and  two  88200s  (f=20  MHz). 
This  1"  X  2"  Cu-polysilicon  substrate  contained  three  layers  with  216  signal  interconnect 
nets.  4000  links  were  made  measuring  20  mQ  ±  7  mil;  and,  1600  cuts  were  made 
measuring  ~  10^^  £2.  This  MCM  safely  operated  up  to  100  MHz,  based  on  wave&ont 
dispersion.  Moreover,  following  the  initial  writing  and  cutting,  no  further  rework  was 
required. 

The  actual  Proceedings  of  this  confoence  are  forthcoming.  March  1993  is  the 
expected  month  of  publication. 
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Circuit  Description. 

The  DIFMl  -  S0972A  Aperture  Buffer cu-cuit  consists  of  six2_4  stage  shift 
registers  accepting  data  from  an  on-chip  six  bit  read  only  niemory(ROM). 
The  shift  registers  are  clocked  by  a  clock  source  consisting  of  a  MUX 
which  selects  one  of  two  clock  signals,  CLK  and  CLK/2.  The  CLK  signal  is 
selected  when  the  select  line  is  forced  HIGH  by  the  negative  transition  of  the 
CLK  signal.  Two  CLK  cycles  later  the  select  line  HIGH  reacnes  the  reset 
pin  of  the  CLK/2  flip-flop  forcing  the  CLK/2  output  LOW.  When  CLK/2  is 
selected,  the  select  line  is  forced  LOW  by  the  negative  transition  of  the  CLK 
signal.  Two  CLK  cycles  later  the  select  line  LOW  reaches  the  reset  pin  of 
the  CLK/2  flip-flop  releasing  the  CLK/2  output  to  toggle.  Control  is  given 
back  to  the  CLK  signal  immediately  after  the  selection  signal  is  forced 
HIGH  by  a  negative  going  CLK  edge.  Two  CLK  cycles  later  the  CLK/2 
signal  is  forced  LOW  by  a  HIGH  to  the  reset  pin  of  the  CLK/2  flip-flop. 

The  MUX  drives  two  clock  buffers  which  in  turn  drive  six  more  clock 
buffers.  Each  clock  buffer  at  the  end  of  this  clock  tree  drives  twelve  flip- 
flop  stages  in  one  of  the  six  shift  registers.  For  each  register  the  clock  driver 
order  is  as  follows: 

bufLl  drives  1,4,5,8,9,12,13,16,17,20,21  and  24  for  a  total  of  tw-elvc; 
bufL2  drives  2,3,6,7,10.11,14,15,18,19,22  and  23  for  a  total  of  twelve. 

Operating  conditions. 

CLK  is  825  MHz  ( a  1.212ns  period).  CLK/2  is  412.5  MHz  ( a  2,424ns 
periodl.lhe  circuit  has  been  set  up  such  that  CLK/2  is  always  feeding  the 
aperture  buffer.  At  a  rate  greater  than  300KHz,  CLK  is  selected  for  200ns 
and  data  from  the  ROM  is^dressed  to  provide  shift  register  loading  of 
alternating  ones  and  zeros.  After  20Gns  CLK/2  is  again  selected  and  the  data 
is  shifted  out  of  the  registers,  i.e.  the  signal  CLK/2  is  selected  fofl5oiisb 
The  signal  CLK  is  then  selected  for  200ns  and  data  is  loaded  from  the  ROM 
into  the  shift  registen.  ( During  the  200ns  CLK  window  CLK/2  is  held 
LOW  by  the  selection  signal. )  The  signal  CLK/2  is  then  reselected  and  data 
is  shifted  out  of  the  registers. 


CLK  CLW2  CLK 

seiectsd  lelectsd  telected 


CUOZ 

ttitctsd 


CLK -1.212  ns  penod  CLK/2  -  2.424  ns  ptriod 


Tbc  CLK  •  CLX/2  timing  iclatioiuhip  whea  failures  ve  observed. 


dXp. 
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Behavior  observed. 

When  the  shift-in  shift-out  rate  is  maintained  at  greater  than  300KHz,  the 
circuit  behaves  correctly,  i.e.  a  pattern  of  alternating  ones  and  zeros  is  seen 
at  the  output  of  the  shift  registers  (see  attached  plot-1  -  jul  24  92  -  12:25:49  - 
rate  is  SOOKHz).  As  the  shift-in  shift-out  rate  decreases,  errors  begin  to 
show  up  in  the  shift  register  outputs  (see  attached  pIot-2  -  jul  24  92  - 
12:30:51  and  plot-3  -  jul  24  92  -  12:43:45).  The  number  of  shift  register 
stages  in  error  is  less  when  the  last  sampled  bit  is  a  one  (plot-3)  and  greater 
when  the  last  sampled  bit  is  a  zero  (plot-2).  Except  in  those  cases  where 
errors  occur  in  the  first  or  last  shift  register  stage,  good  data  is  present  in 
stages  both  before  and  after  the  stage  in  error. 

From  plot-2,  trace(tr)  1,  errors  are  in  stages  5,13,17  and  21.  From  tr2,  errors 
are  in  stages  1,9,13,17  and  21.  From  tr3,  errors  are  in  stages  9, 13, 15,17 
and  23.  From  tr4,  errors  are  in  stages  1  and  13.  From  tr5,  errors  are  in 
stages  5,13  and  21. 

From  plot-3,  trl,  errors  are  in  stagcs_5  and  13.  From  tr2,  errors  are  in  stages 
9  and  13.  From  tr3,  errors  are  in  stage  1  only.  From  tr4,  errors  are  in  stages 
9  and  13.  Trace  5  is  functional. 

Other  data  from  aug  3  92  shows  error  patterns  as  follows: 
from  ploi-1  -  trl  shows  stages  5,13,17,19,21  in  error;  tr2  shows  stages 
1,9,13,17,21  in  error,  tr3  shows  stages  9,13,15,17,21,23  in  error,  ir4  shows 
stages  1,13,17,21  in  enx)r,  tr5  shows  stages  5,13,21  in  erron  from  plot-2  -  trl 
shows  stages  5,13  in  error,  tr2  shows  stages  9,13  in  error,  tr3  shows  stage  1 
in  error;  tr4  shows  stages  9,13,  in  error;  tr5  is  functional. 

Data  taken  of  the  shift  registers,  prior  to  the  CLK/2  signal  selection,  shows 
that  all  data  is  valid  as  it  progresses  under  the  control  of  the  CXK  signal 
(plot-4).  It  is  only  after  the  CLK/2  signal  selection  takes  place  that 
erroneous  data  is  observed.  Errors  are  occurring  in  shift  register  stages  that 
are  driven  by  independant  buffers  in  the  clock  tree.  Errors  are  occurring  in 
shift  register  groups  1-3  and  4-6  which  are  driven  by  independant  buffers  in 
the  clock  tree.  Erroneous  shift  register  output  appears  to  be  related  to: 

1  •  the  rate  at  which  data  is  shifted  in  and  out  of  the  registers; 

2  -  temperature,  Le.  when  the  part  is  cooled,  fewer  errors  are  observed; 

3  -  (to  some  extent)  the  value  of  the  data  in  the  register  stage  at  the  time 
data  loss  occurred  ( although  errors  have  been  observed  when  data  values 
were  either  one  or  zero);  and 

4  -  frequency,  i.e.  at  feue  =  SOO  MHz  and  selection  rate  <  300  KHz  or 
at  feue  =  10  MHz  and  selection  rate  <  3.7  KHz. 

The  clock  circuitry  ( as  observable  from  the  SDLSYNC  output,  plot-5 ) 
seems  to  be  functioning  as  expected  ( it  must  be  understood  that  there  is 
substantial  filtering  of  the  clock  signal  at  this  output  because  of  the  number 
of  cells  in  the  chain  and  the  bandwidth  of  the  output  ceil  which  swamp  out 
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the  observ'ability  of  possible  glitch  effects). 

Analysis. 

Since  good  data  is  being  shifted  cut  (except  in  the  cases  where  data  is  lost  in 
the  first  or  last  stages)  before  and  after  erroneous  data,  the  stage  which  lost 
its  data  must  have  been  functioning  correctly  both  before  and  after  the  initial 
data  loss  in  order  for  prior  and  subsequent  data  to  exit  the  shift  register 
correctly.  The  data  loss  must  therefore  have  had  to  occur  at  one  and  only 
one  point  in  time,  after  which  functionality  was  restored,  in  order  for  prior 
and  subsequent  data  to  be  valid.  Since  data  loss  is  happening  to  more  than 
one  stage  in  more  than  one  shift  register  path,  the  cause  must  be  related  to  an 
event  which  is  common  to  all  shift  register  stages  in  all  shift  register  paths. 
Given  that  all  stages  are  fimctional  during  some  portion  of  the  shift-in  shift- 
out  process,  and  given  that  the  ciruit  function  is  normal  above  a  certain  shift- 
in  shift-out  rate,  we  may  conclude  that  the  most  likely  explanation  for  data 
loss  in  individual  stages  is  that  some  kind  of  clock  event  occurred  to  cause 
the  data  at  the  input  to  the  stage  to  pass  prematurely  to  the  output  of  the 
stage.  This  event  must  have  happened  in  a  clock  path  which  is  common  to 
all  shift  register  stages  since  data  loss  is  observed  in  all  shift  register  paths. 
The  only  device  common  to  all  shift  register  stage  clock  inputs  is  the 
SF2MUX  cell  which  provides  for  the  selection  of  the  CLK  and  CLK/2 
signals.  Also,  since  data  under  the  control  of  the  CLK  signal  is  always  good 
prior  to  the  CLK/2  selection  we  can  say  with  certainty  that  the  clock  event 
causing  the  data  loss  is  the  result  of  either  the  CLK-to-CLK/2  selection  or 
some  fundamental  problem  with  the  CLK/2  signal  itself.  Now,  while  the 
CLK/2  signal  is  selected,  no  current  is  flowing  through  the  source  coupled 
EET  pair  on  the  CLK  side  of  the  SF2MUX,  even  though  the  CLK  signal  is 
present  at  the  gates  of  those  devices.  During  the  200ns  CLK  selection 
period,  alternating  one  and  zero  data  is  shifted  into  the  registers  and  appears 
at  the  output  of  those  registers  without  error.  During  this  time  the  CLK/2 
signal  is  forced  to  a  LOW  state  and  no  current  is  flowing  through  the  source 
coupled  FET  pair  on  the  CLK/2  side  of  the  SF2MUX. 

Some  questions  that  immediately  surface  are: 

1  •  what  is  happening  in  the  SF2MUX  that  could  allow  for  a  clock 
disturbance  such  that  data  in  the  shift  registers  is  affected?;  and 

2  -  what  influence  does  the  MUX  selection  signal  have  on  the  output  of  the 
MUX,  such  that  a  clock  disturbance  could  be  possible? 
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Memorandum 


To: 

Distribution 

File  Reference: 

From: 

E.  Hollis 

EH/eh/1 -21 13/92*28 

SubJ: 

A  Few  Observations.  Suggestions,  and 

Date:August  26. 1992 

about  Triquint  Rxes 

Ref  to  two  previous  memos  by  the  writer  plus  fax  from  DPP  of  Triquint 
My  Suggested  Reason 

As  noted  in  one  of  my  previous  memos.  I  suspect  that  a  lowered  E  mode  device 
threshhold  possibly  operating  in  conjunction  with  sidegating  due  to  manufacturing 
tolerances  not  being  adequate  and  also  in  conjunction  with  hysteresis  may  be  the  culprit 


Triquint’s  Hypothesis  (They  know  their  product  better  than  I  do.) 

Triquint  thinks  the  problem  relates  to  chaige  storage  in  the  crystalline  defects.  Their 
solution  is  have  a  small  amount  of  current  flovWng  through  the  top  of  the  off  differential 
pair  in  the  top  of  the  cascode  network  which  makes  up  the  MUX  which  selects  the  dock 
or  ciock/2  signal.  I  have  crudely  drawn  in  the  figure  below  what  I  believe  they  are  telling 
me.  The  upper  right  side  of  the  differential  pair  is  the  ’off  pair  in  this  example  and  would 
represent,  for  example,  clock/2.  Without  their  fix,  the  current  through  either  member  of 
this  differentia]  pair  cannot  exist  because  the  lower  part  of  the  cascode  is  open  drcuited 
(has  not  been  selected  by  the  select  line  which  is  in  effect  DSTOPBIT. 

TrIquint’s  Modification  to  the  MUX  Macro 

They  intend  to  modify  the  MUX  by  adding  a  separate  path  -Vee  to  allow  a  small  amount 
of  current  to  flow  even  when  that  side  is  in  the  ’off  state. 

My  Concerns 

Their  theory  is  that  this  small  amount  of  current  flowing  through  the  differential  pair  which 
is  in  the  off  state  will  overcome  the  problems  arising  from  the  crystalline  defects. 

I  have  two  concerns  about  this  modification.  (But  again,  they  know  their  product  better 
than  I  do.)  First  I  don’t  like  the  idea  of  feeding  current  through  one  or  both  sides  of 
differential  pair  which  is  set  up  to  be  regenerative.  Secondly,  i  especially  don’t  like  this 
when  i  suspect  a  degraded  noise  margin  due  to  a  suspected  lowered  threshhold  of  the 
E  mode  device  and/or  sidegating  and  hysteresis.  My  overriding  concern  is  that  while  this 
may  cure  the  problem  in  the  lab,  it  may  become  a  disaster  in  real  life  operation.  (By  the 
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same  token,  we’ll  never  get  to  real  life  operation  if  we  don’t  allow  the  vendor  to  do  what 
it  thinks  is  best  and  if  we  keep  raising  too  many  problems  whose  probabilities  of 
occurrence  are  not  known.) 


E.  Hollis 

Project  Manager  Custom  VLSI 
Microwave  Technology  Center 


Distribution: 

E.  Bachelor 

F.  DeCaro 
J.  Sylvain 
E.  Wassung 
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INTERFACE  WITH  ALQ-126B 

FLIGHT  TEST  TO  DEMONSTRATE  COMMUNICATIONS  LINK 
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DEVELOPMENTS  WITH  NRL 


MARKETING  STRATEGY 
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APPENDIX  C 
BRIEFING  ON 

DIGITAL  GaAs  INSERTIONS: 
A  RETROSPECTIVE 
20  NOVEMBER  1992 
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DIGITAL  GaAs  INSERTIONS: 
DARPA IMPACT 
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military  satellite  applications  of  digital  GaAs 

All  systems  companies  continue  to  design  digital  GaAs 
into  their  products 


APPENDIX  D 
SCHEDULE  OF 

REVIEWS  AND  DEMONSTRATIONS  FOR  THE 
TRANSITION  OF  OPTICAL  PROCESSORS  TO  SYSTEMS 
TOPS)  PROGRAM 
OCTOBER  1992-DECEMBER 1994 


TOPS  Schedule  of  Reviews  and  Demos 


Note:  Harris  has  stopped  work  on  the  EWC/PDF  contract.  Harris  and  NRL  are 
meeting  this  week  to  work  out  a  solution.  Future  review  and  demo  dates 
for  EWC/PDF  are  therefore  TBD. 


October  1992 


Harris 

(Melbourne) 

0AM 

Dan  Beard 
407-727-6176 

"informer  review  w/  Rome 
26,27  October 

Hughes 

(Fullerton) 

Phased  Arrays 

J.  J.  Lee 
714-732-6828 

"infonnal"  review  w/  N. 
Bernstein,  28  Oct 

November  1992 

Tl 

(Dallas) 

Phased  Arrays 

Chris  Hemmi 
214-575-6269 

semi-annual  review 
(early  Nov.) 

GE 

(Syracuse) 

Null  Steering 

Dan  Friedman 
315-456-4952 

quarterly  review 

TBE 

(Huntsville) 

Pattern  Recogn. 

Charles  Hester 
205-726-1999 

review 

BOM 

(McLean) 

SAR 

Mike  Haney 
703-848-5854 

demo 

December  1992 

Nothing  scheduled. 

January  1993 

Martin  Mar. 
(Denver) 

Pattern  Recogn. 

Scott  Lindell 
303-971-3253 

PDR 

Oynetics 

(Huntsville) 

Pulse  Compress. 

Neti  Mohon 
205-922-9230 

POR;  demo  1-D  correlator 
(25-29  Jan  93) 

Hughes 

(Fullerton) 

Phased  Arrays 

J.  J.  Lee 
714-732-6828 

"informal"  review  w/  N. 
Bernstein 

October  20,  1992 
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1 

TOPS  Schedule  of  Reviews  and  Demos 

1 

Februarv1993 

OPTICS  REVIEW  8-12  Feb  93 

Hilton  Inn,  Hilton  Head  Island,  SC 

ERIM/ 

BOM 

SAR 

Ivan  Cindrich 
Mike  Haney 

system  review 
(1st  week  of  Feb.) 

TBE 

(Huntsville) 

Pattern  Recog. 

Charles  Hester 
205-726-1999 

final  build 

March  1993 

GE 

(Syracuse) 

Null  Steering 

Dan  Friedman 
315-456-4952 

quarterly  review 
(Mar/Apr  93) 

Hughes 

(Fullerton) 

Phased  Arrays 

J.  J.  Lee 
714-732-6828 

CDR,  lab  demo  possible 
(Mar/Apr  93) 

April  1993 

SPIE/TOPS 

12  April  93 

Marriott  World  Center,  Orlando,  FL 

May.1993 

Tl 

(Dallas) 

Phased  Arrays 

Chris  Hemmi 
214-575-6269 

semi-annual  review 
(early  May) 

June  1993 

Martin  Mar. 
(Denver) 

Pattern  Recog. 

Scott  Lindell 
303-971-3253 

Flyable  Prototype 

Environ.  Eval.  (at  MM) 

July  1993 

GE 

(Syracuse) 

Null  Steering 

Dan  Friedman 
315-456-4952 

quarterly  review 
perhaps  lab  demos 

October  20,  1992 

\ 

2 

- 

TOPS  Schedule  of  Reviews  and  Demos 


August  1993 


Martin  Mar.  Pattern  Recogn. 
(Denver) 

Scott  Lindell 
303-971-3253 

CDR 

Dynetics  Pulse  Compress. 

(Huntsville) 

Neil  Mohon 
205-922-9230 

review;  demo  2-D 
correlator 

ERIM/  SAR 

BDM 

Ivan  Cindrich 
Mike  Haney 

CDR 

(1st  week  of  Aug.) 

September  1993 

Nothing  scheduled. 

October  1993 

Tl  Phased  Arrays 

(Dallas) 

Chris  Hemmi 
214-575-6269 

semi-annual  review,  demo 
prototype  chip 
(Oct/Nov  93) 

MeYcmbef  1393 

GE  Null  Steering 

(Syracuse) 

Dan  Friedman 
315-456-4952 

quarterly  review; 
possible  processor  demo 

Martin  Mar.  Pattern  Recogn. 
(at  MICOM) 

Scott  Lindell 
303-971-3253 

SPOTR  delivery 

December  1993 

Nothing  scheduled. 

January  1994 

Hughes  Phased  Arrays 

(Fullerton) 

J.  J.  Lee 
714-732-6828 

system  demo 
(sometime  early  94) 

Martin  Mar.  Pattern  Recogn. 
(at  MICOM) 

Scott  Lindell 
303-971-3253 

tower  test 

October  20, 1992 
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TOPS  Schedule  of  Reviews  and  Demos 


February  1994 


Martin  Mar.  Pattern  Recogn. 
(at  MICOM) 

Scott  Undell 
303-971-3253 

flight  test 

Dynetics  Pulse  Compress. 

Neil  Mohon 

review,  integrated  system 

(Huntsville) 

March  1994 

Nothing  scheduled. 

205-922-9230 

demo 

April  1994 

Dynetics  Pulse  Compress, 

(at  MICOM) 

Neil  Mohon 
205-922-9230 

MICOM  radar  demo 

ERIM/  SAR 

Ivan  Cindrich 

system  review 

BDM 

Mike  Haney 

(1st  week  of  Apr.) 

May  1994 

Dynetics  Pulse  Compress. 

(atCECOM) 

Neil  Mohon 
205-922-9230 

CECOM  ESM  demo 

July  94 

Dynetics  Pulse  Compress. 

(Huntsville) 

Neil  Mohon 
205-922-9230 

final  review 

December  1994 

ERIM/  SAR 

Ivan  Cindrich 

system  review/demo 

BDM 

Mike  Haney 

(1st  week  of  Dec.) 

October  20, 1992 
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